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(57)Abstract: 

PROBLEM TO BE SOLVED: To greatly reduce the size 
of a projection aligner for projecting an arbitrary 
projection region as compared with before. 
SOLUTION: The projection aligner for projecting the 
arbitrary projection region has an irradiating apparatus 
(L) of a projection beam B having a specific beam width 
Wbh for projecting an exposure region A, shades (Sh1 , 
Sh2) each corresponding to the shape of the exposure 
region and having a width corresponding to at least the 
beam width Wbh of the projection beam, and a driving 
apparatus that shields one portion of the projection beam 
B by driving the shades (Sh1, Sh2) in a shielding plane 
SD and prevents the projection beam from reaching a 
region other than the projection region A. When an axis 

that is vertical with respect to the optical axis of the projection beam B forms a specific angle 0 
with respect to either the axial direction on the shielding plane SD, the width Wsv of the shade 
in the axial direction on the shielding plane SD is set nearly to 1/cos0 times larger than the 
beam width Wbv in the axial direction on at least the shielding plane SD. 
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CLAIMS 



[Claim(s)] . 
[Claim 1] An aligner for exposing an exposure field of arbitration characterized by providing the 
following Irradiation equipment of an exposure beam which has predetermined beam width for exposing 
said exposure field A driving gear which prevents that support a configuration of said exposure field, 
intercept said a part of exposure beam a gobo which has width of face which is equivalent to beam width 
of said exposure beam at least, and by driving said gobo in a predetermined protection-from-light plane, 
and the exposure beam concerned arrives at fields other than said exposure field 
[Claim 2] an. aligner according to claim 1 set up 1/costheta twice of abbreviation of said beam width 
[ in / at least / for width of face Ws of said gobo in shaft orientations on the protection-from-light plane 
concerned / shaft orientations on the protection-from-light plane concerned ] Wb when, as for said gobo, 
a shaft perpendicular to an optical axis of said exposure beam is making one on said protection-from- 
light plane of shaft orientations, and a predetermined angle theta. , 
[Claim 3] Said driving gear is an aligner according to claim I to which the central point of said exposure 
beam is moved in the range which does not exceed a field which applied width of face which is 
equivalent to the abbreviation 1/2 for said beam width within the protection-from-light plane concerned 
from a boundary of a field within said protection-from-light plane corresponding to said exposure field. 
[Claim 4] When a shaft perpendicular to an optical axis of said exposure beam is making one on said 
protection-from-light plane of shaft orientations, and a predetermined angle theta, said driving gear an 
aligner according to claim 2 to which the central point of said exposure beam is moved in the range 
which does not exceed a field which applied width of face to which the abbreviation 1/2 for 1/costheta 
twice of abbreviation of said beam width Wb in said shaft orientations on the protection-from-light 
plane concerned is also equivalent from a boundary of a field within the protection-from-light plane 
concerned corresponding to said exposure field. 

[Claim 5] An aligner for exposing an exposure field of arbitration characterized by providing the 
following Irradiation equipment of an exposure beam which has a predetermined beam diameter for 
exposing said exposure field Only a number corresponding to the number of the sides of said exposure 
field is formed at least, and each corresponds said side. A gobo which has length exceeding width of 
face of said field in the extension direction of each side which can be exposed, and has beam width of 
said exposure beam at least, A driving gear which prevents that intercept said a part of exposure beam, 
and the exposure beam concerned arrives at fields other than said exposure field by driving said two or 
more gobos in a predetermined protection-from-light plane 

[Claim 6] an aligner according to claim 5 set up 1/costheta twice of abbreviation of said beam width 
[ in / at least / for width of face Ws of a gobo whose cross direction corresponds with shaft orientations 
on the protection-from-light plane concerned / shaft orientations on the protection-from-light plane 
concerned ] Wb when, as for said gobo, a shaft perpendicular to an optical axis of said exposure beam is 
making one on said protection-from-light plane of shaft orientations, and a predetermined angle theta. 
[Claim 7] Said driving gear is an aligner according to claim 5 to which the central point of said exposure 
beam is moved in the range which does not exceed a field which applied width of face which is 
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equivalent to the abbreviation 1/2 for said beam width within the protection-from-light plane concerned 
from a boundary of a field within said protection- from-light plane corresponding to said exposure field. 
[Claim 8] When a shaft perpendicular to an optical axis of said exposure beam is making one on said 
protection-from-light plane of shaft orientations, and a predetermined angle theta, said driving gear an 
aligner according to claim 6 to which the central point of said exposure beam is moved in the range 
which does not exceed a field which applied width of face to. which the abbreviation 1/2 for 1/costheta 
twice of abbreviation of said beam width Wb in said shaft orientations on the protection-from-light 
plane concerned is also equivalent from a boundary of a field within the protection-from-light plane 
concerned corresponding to said exposure field. 

[Claim 9] An exposure method for exposing an exposure field of arbitration characterized by providing 
the following A step which intercept a part of exposure beam which has predetermined beam width, and 
a gobo which has width of face which is equivalent to said beam width at least in order to prevent that 
the exposure b<?am concerned arrives at fields other than said exposure field is made to correspond to a 
configuration of said exposure field in a protection-from-light plane of arbitration, and carries o.ut two or 
more migration A step which is made to move the central point of said exposure beam, and is exposed in 
the range which does not exceed a field which applied width of face equivalent to the abbreviation 1/2 
for said beam width within the protection-from-light plane concerned from a boundary of a field within 
said protection-from-light plane corresponding to said exposure field t , 

[Claim 10] When a shaft perpendicular to an optical axis of said exposure beam is making one on said 
protection-from-light plane of shaft orientations, and a predetermined angle theta, said step to expose an 
exposure method according to claim 9 of moving the central point of said exposure beam in the range 
which does not exceed a field which applied width of face to which the abbreviation 1/2 for 1/costheta 
twice of abbreviation of said beam width Wb in said shaft orientations on the protection-from-light 
plane concerned is also equivalent from a boundary of a field within the protection-from-light plane 
concerned corresponding to said exposure field. 

[Claim 1 1] An exposure method for exposing an exposure field of arbitration characterized by providing 
the following A step which intercept a part of exposure beam which has predetermined beam width, and 
a gobo which has width of face which is equivalent to said beam width at least in order to prevent that 
the exposure beam concerned arrives at fields other than said exposure field is made to correspond to a 
configuration of said exposure field in a protection-from-light plane of arbitration, and carries out two or 
more migration A step which is made to move the central point of said exposure beam, and is exposed in 
a scanning zone which does not exceed a field which applied width of face equivalent to the 
abbreviation 1/2 for said beam width within the protection-from-light plane concerned from a boundary 
of a field within said protection-from-light plane corresponding to said exposure field 
[Claim 12] When a shaft perpendicular to an optical axis of said exposure beam is making one on said 
protection-from-light plane of shaft orientations, and a predetermined angle theta, said step to expose the 
central point of said exposure beam is moved in a scanning zone which does not exceed a field which 
applied width of face to which the abbreviation 1/2 for 1/costheta twice of abbreviation of said beam 
width Wb in said shaft orientations on the protection-from-light plane concerned is also equivalent from 
a boundary of a field within the protection-from-light plane concerned corresponding to said exposure 
field — An exposure method according to claim 11. 

[Claim 13] An exposure method according to claim 11 characterized by providing the following Said 
step to expose is a step which locates the central point of said exposure beam on a boundary of said 
scanning zone. A step which makes the exposure beam concerned scan in the 1st direction after said 
exposure beam is stabilized A step which makes the exposure beam concerned scan towards reverse 
with a scanning direction before only predetermined distance moves said exposure beam in the 2nd 
direction and reaches the other end concerned when the central point of said exposure beam reaches the 
other end of said scanning zone A step which terminates exposure when the central point of said 
exposure beam reaches termination of said scanning zone 
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DETAILED DESCRIPTION . , 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention "relates to the holographic aligner 
exposed using a hologram, and relates to the aligner suitable for the use which exposes some hologram 
masks especially, and the exposure method. 
[0002] 

[Description of the Prior Art] In the patterning process of a semiconductor device, TIR (Total Internal 
Reflection: all internal reflection) mold holographic exposure technology has attracted attention. This 
exposure technology consists of a record production process which records a desired pattern to a 
hologram mask, and an exposure production process Which irradiates playback light at this hologram 
mask, and exposes the photoresist for semiconductor patterns. 

[0003] At a record production process, the record beam of laser light is irradiated first at the mask 
pattern (dimension reticle) corresponding to the pattern of a semiconductor device, the diffracted light is 
produced, and it injects to the recording surface of a hologram mask. On the other hand, a reference 
beam is irradiated from the background of a hologram mask at a fixed angle to the recording surface of a 
hologram mask, and it is made to interfere with the diffracted light from a former reticle. The recording 
surface of a hologram mask is made to produce an interference pattern, and this is made to record on a 
hologram recording surface by this. 

[0004] At an exposure production process, a hologram mask is put on the same location as a- former 
reticle, the exposure beam which is playback light is irradiated from the time of record, and an opposite 
direction, image formation of the diffracted light which reproduced the original pattern on the 
photoresist is carried out, and a photoresist is exposed. 

[0005] Conventionally, the exposure beam used in an exposure production process was made so that the 
whole hologram mask surface might be scanned. In order to make only some fields of a hologram mask 
expose, the gobo with the magnitude like a hologram mask was used conventionally. Or the scanning 
zone of an exposure beam was adjusted and only some fields of a hologram mask were made to expose. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in order to form two or more exposure fields on 
the same hologram mask and to secure the homogeneity of light exposure conventionally, as shown in 
drawing 6 (a), the buffer zone needed to be established in the perimeter of each exposure field A-E. 
[0007] Moreover, when protection from light was made possible also to the exposure field of the 
configuration of arbitration, the big gobo had to be used and size of an aligner had to be enlarged very 
much. That is, in order to realize perfect protection from light to the exposure field in the location of the 
arbitration on a hologram mask, there is wrap necessity about 4 rounds of the exposure field, 
respectively. When each gobo has an exposure field in the location where it inclined on the hologram 
mask, in order to make it correspond, the magnitude of a hologram mask degree at least has necessity. 
And in order to surround the exposure field in the location of arbitration, the gobo of the area of an at 
least four hologram masks degree needed to be used. The range where a gobo spreads [ an exposure 
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field ] to a hologram mask especially in being comparatively large had reached the range 3 times the 
width of face of a hologram mask. This problem was so remarkable that the size of a hologram mask 
becomes large. 
[0008] 

[Means for Solving the Problem] It aims at offering an aligner and an exposure method of having a 
suitable configuration in order for this invention to be able to form an exposure field whiqh is* different 
by high density in view of the above-mentioned technical problem and to make size of the whole 
equipment small. 

[0009] Irradiation equipment of an exposure beam which has predetermined beam width for exposing an 
exposure field in an aligner for this invention to expose an exposure field of arbitration, A gobo which 
has width of face which supports a configuration of an exposure field and is equivalent to beam width of 
an exposure beam at least, It is an aligner equipped with a driving gear which prevents that intercept a 
part of exposure beam and the exposure beam concerned arrives at fields other them an exposure field by 
driving a gobo in a predetermined protection-from-light plane. 

[0010] When an exposure field is carrying out still more concretely a configuration surrounded in the 
side, for exanlple, a four way type, only a number corresponding to the number of the sides of an 
exposure field is formed at least, each supports the side, and a gobo has length exceeding width of face 
of a field in the extension direction of each side which can be exposed, and has beam width of an 
exposure beam at least. 

[001 1] There is no limitation in a candidate for exposure here, and it can apply to exposure of the usual 
photolithography method. 

[0012] furthermore, a gobo is set up 1/costheta twice of abbreviation of the beam width [ in / at least / 
for the width of face Ws of a gobo in shaft orientations on the protection-from-light plane concerned / 
shaft orientations on the protection-from-light plane concerned ] Wb, when a shaft perpendicular to an 
optical axis of ah exposure beam is making one on a protection-from-light plane of shaft orientations, 
and the predetermined angle theta. 

[0013] Moreover, a driving gear moves the central point of an exposure beam in the range which does 
not exceed a field which applied width of face which is equivalent to the abbreviation 1/2 for beam 
width within the protection-from-light plane concerned from a boundary of a field within a protection- 
from-light plane corresponding to an exposure field. 

[0014] a driving gear moves the central point of an exposure beam further again in the range which does 
not exceed the field which applied width of face to which the abbreviation 1/2 for 1/costheta twice of 
abbreviation of the beam width Wb in shaft orientations on the protection-from-light plane concerned is 
also equivalent from a boundary of a field within the protection-from-light plane concerned 
corresponding to an exposure field, when a shaft perpendicular to an optical axis of an exposure beam is 
making one on a protection-from-light plane of shaft orientations, and a predetermined angle theta. 
[001 5] In order to prevent that other this inventions intercept a part of exposure beam which has 
predetermined beam width in an exposure method for exposing an exposure field of arbitration, and the 
exposure beam concerned arrives at fields other than an exposure field A step which makes a gobo 
which has width of face which is equivalent to beam width at least correspond to a configuration of an 
exposure field, and carries out two or more migration into a protection-from-light plane of arbitration, It 
is the exposure method equipped with a step which is made to move the central point of an exposure 
beam and is exposed in the range which does not exceed a field which applied width of face equivalent 
to the abbreviation 1/2 for beam width within the protection-from-light plane concerned from a 
boundary of a field within a protection-from-light plane corresponding to an exposure field. 
[0016] the step which exposes here moves the central point of an exposure beam in the range which does 
not exceed the field which applied the width of face to which the abbreviation 1/2 for 1/costheta twice of 
abbreviation of the beam width Wb in shaft orientations on the protection-from-light plane concerned is 
also equivalent from the boundary of a field within the protection-from-light plane concerned 
corresponding to an exposure field, when a shaft perpendicular to the optical axis of an exposure beam is 
making one on a protection-from-light plane of shaft orientations, and a predetermined angle theta. 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 2/1 3/2004 



Page 3 of 8 



[0017] When an exposure field is carrying out still more concretely a configuration surrounded in the 
side, for example, a four way type, this invention In order to prevent that intercept a part of exposure 
beam which has predetermined beam width, and the exposure beam concerned arrives at fields other 
than an exposure field A step which makes a gobo which has width of face which is equivalent to beam 
width at least correspond to a configuration of an exposure field, and carries out two or more migration 
into a protection-from-light plane of arbitration, It is the exposure method equipped with a( step which is 
made to move the central point of an exposure beam and is exposed in a scanning zone which does not 
exceed a field which applied width efface equivalent to the abbreviation 1/2 for beam width within the 
protection-from-light plane concerned from a boundary of a field within a protection-from-light plane 
corresponding to an exposure field,. 

[0018] the step which exposes here moves the central point of an exposure beam in the scanning zone 
which does not exceed the field which applied the width of face to which the abbreviation 1/2 for 
1/costheta twice of abbreviation of the beam width Wb in shaft orientations on the protection-from-light 
plane concerned is also equivalent from the boundary of a field within the protection-from-light plane 
concerned corresponding to an exposure field, when a shaft perpendicular to the optical axis of an 
exposure beam is making one on a protection-from-light plane of shaft orientations, and a predetermined 
angle theta. 

[0019] A step in which a step exposed further again locates the central point of an exposure beam on a, 
boundary of a scanning zone, A step which makes the exposure beam concerned scan in the 1st direction 
after an exposure beam is stabilized, A step which makes the exposure beam concerned scan towards 
reverse with a scanning direction before only predetermined distance moves an exposure beam in the 
2nd direction and reaches the other end concerned when the central point of an exposure beam reaches 
the other end of a scanning zone, When the central point qf an exposure beam reaches termination of a 
scanning zone, it has a step which terminates exposure. 

[0020] ' 
[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained, referring to 

a drawing. 

(Operation gestalt 1) The operation gestalt 1 of this invention is related with the exposure method for 
scanning and exposing in the direction (namely, horizontal direction in drawing 1 ) perpendicular to the 
projection line to the hologram mask of the playback light by which incidence is carried out at the angle 
of 45 degrees in the holographic aligner of this invention. 

[0021] The configuration of a holographic aligner is explained first. The whole TIR mold holographic 
aligner block diagram is shown in drawing 2 . 

[0022] This aligner is constituted by prism 201, stage equipment 222 equipped with a stage 220, the 1st 
information processor 230, the distance measuring beam study system 240, the thickness measurement 
optical system 250, the light source 260, the 2nd information processor 270, the exposure light source 
280, the exposure light source driving gear 282, and the protection-from-light equipment 110 concerning 
this invention. 

[0023] Stage equipment 222 holds the exposed substrate 210 with which the photosensitive matenal 
film 212 was formed on a stage 220 by a vacuum chuck etc., and positioning of the stage 220 to the 
vertical direction (Z direction) is constituted possible at least. 

[0024] The light source 260 is constituted possible [ injection of the light beam for measurement of the 
distance measuring beam study system 240 and the thickness measurement optical system 250 ]. The 
distance measuring beam study system 240 being equipped with a beam splitter, a cylindrical lens, a 
photosensor, an error signal detector, etc., adjusting the distance of the hologram recording surface 202 
and the photosensitive material film surface 214 applied on the exposed substrate, and controlling the 
focus at the time of exposure is constituted possible. The 1st information processor 230 is constituted so 
that a focus may become proper based on the distance of the hologram recording surface measured by 
the distance measuring beam study system 240 and the photosensitive material film surface formed on 
the exposed substrate and the location of a stage 220 may be set up. The thickness measurement optical 
system 250 was equipped with a beam splitter, a photodetector, amplifier, an A/D converter, etc., and is 
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equipped with the configuration for measuring the thickness of the photosensitive material film 212 
formed on the exposed substrate 210. The 2nd information processor 270 is applied to the driving gear 
of this invention, and it is constituted so that the quantity of light of exposure may be controlled based 
on the relative value of the thickness of the photosensitive material film 212 outputted by' the thickness 
measurement optical system 250, while moving the exposure light source 280 so that the inside of the 
proper exposure field where the exposure beam irradiated from the exposure light source 280'is 
specified with protection-from-light equipment 11*0 may be scanned. The exposure light source 280 
starts the lighting system of this invention, and is constituted by the hologram recording surface 202 of 
the hologram mask 200 possible [ an exposure with an exposure beam ]. The exposure light source 
driving gear 282 is applied to the driving gear of this invention, it moves this exposure light source 280, 
and it is constituted so that the exposure field of the request on the exposed substrate 210 may be 
scanned and exposed. Moreover, the aligner concerned is equipped with the prism 201 equipped with 
the hologram mask 200 with which the interference pattern corresponding to a predetermined reticle 
pattern is recorded on the field which counters the exposed substrate 210. 

[0025] protection-from-light equipment 1 10 is applied to the gobo of this invention, and is equipped 
with Shutter S (Svl, Sv2 and Shi, and Sh2; - not shown [ Shi and Sh2 ] to drawing 2 ), the 3rd 
information processor 100, and the shutter driving gear 102. 

[0026] Shutter S is the strip-of-paper-like member which can intercept light, such as a metal with which 
optical cutoff material (black carbon and chromium) was applied, and each interlocks independently and 
it is movable. The positional information of an exposure field is memorized inside, and the 3rd 
information processor 100 calculates the location of the shutter within the protection-from-light plane 
SP based on the positional information concerned, or stores the positional information of the shutter 
within the protection-from-light plane SP beforehand. As for the shutter driving gear 102, the 
combination of a motor and a mechanism element enables it to arrange each shutter S in the location of 
the arbitration within the protection-from-light plane SP based on the control signal from the 3rd 
information processor 100 with well-known device technology. 

[0027] Principle explanatory drawing of the exposure method of this invention is shown in drawing 1 .. 
Drawing 1 is the orthogonal views which showed clearly what the protection-from-light plane SP 
containing Shutter S and the physical relationship of Prism P and the hologram mask HM have become. 
As shown in drawing 1 , since the exposure field A on the hologram mask HM is a rectangle, in this 
operation gestalt, the shutter S of four sheets corresponding to the neighborhood is used as a gobo. Only 
the number corresponding to the number of the sides of the exposure field A in this shutter is formed. It 
is matched so that one shutter may perform protection from light in the exposure field A. The width of 
face of a shutter has the length exceeding the width of face of the field HM in the extension direction of 
the side which corresponds at least which can be exposed, i.e., a hologram mask. 
[0028] Here, the width of face Wsh of each shutter S has the beam width Wbh of the exposure beam B 
injected from Aligner L at least, furthermore, when one of the shutters S is making the angle theta one 
on the protection-from-light plane SD of shaft orientations and predetermined in a shaft perpendicular to 
the optical axis of the exposure beam B, it has set up so that the width of face Wsv in the shaft 
orientations on the protection-from-light plane SD may become abbreviation 1 1 twice [ costheta ] the 
beam width Wbv in the shaft orientations on the protection-from-light plane SD at least. It is Wsh when 
a formula shows the above-mentioned relation. >— Wbh — (1) 
Wsv >= Wbv/costheta - (2) 

A formula (1) is the shutter which has a field (theta= 0) parallel to a shaft perpendicular to the optical 
axis of the exposure beam B, i.e., costheta. = cos 0degree= Since the case of 1 is meant, a formula (2) is 
considered to be a general formula. An exposure beam will continue being intercepted even when the 
shutter has the width of face given by the formula (1) and (2), and the exposure beam B overflows on 
the width-of-face part shutter at the maximum on the protection-from-light plane SD. There is 
unevenness in the exposure beam B at luminous intensity, and in order to irradiate a uniform light to the 
whole exposure field, the exposure beam B needs to make it move to the location which overflowed in 
this way at the maximum. Therefore, it becomes the conditions of the magnitude of the gobo which 
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enables uniform exposure that the shutter is equipped with the width of face specified here. 

[0029] Since the incident angle of playback light is 45 degrees in a holographic aligner like this 

operation gestalt, a formula (2) is . Wsv >= Wbv/cos45 degree=root2, Wbv - .(3) 

The optical axis of a next door and the exposure beam B needs to make width of face of the direction 

which makes the proteqtion-from-light plane SD and the maximum angle twice [ which pass through the 

protection-from-light plane SD / root2 ] the beam width Wbv. 

[0030] Next, based on the flow chart of drawing 3 , the exposure method in this operation gestalt is 
explained. Explanatory drawing of the sequence of a scan of the exposure beam B over the exposure 
projection field DA at the time of projecting the exposure field A on drawin g 4 on the protection-from- 
light plane SD is shown. This operation gestalt shows the example which scans in the horizontal 
direction h in drawing 1 , i.e., the direction where a shaft perpendicular to the optical axis of an exposure 
beam is parallel to the protection-from-light plane SD. In the aligner concerned, the scanning zone SA 
specified by this invention around the exposure projection field DA on the protection-from-light plane 
SD is set up, and the central point of the exposure beam B is moved iiiside this scanning zone S A. 
[003 1 ] The hologram mask 200 with which the interference fringe corresponding to a predetermined 
reticle pattern is recorded on the hologram recording surface 202 as a premise of exposure processing 
shall be stuck on prism 201 . In order that the hologram mask 200 may expose the specific exposure field 
A, the positional information of the exposure field A shall be stored in the 3rd information processor , 

100. * ' • - iriJ 

[0032] First, the 3rd information processor 100 reads the positional information about this exposure field 
A, decides the positional information of the exposure projection field DA on the protection-from-light 
plane SD, and calculates how each shutter S should be arranged on a protection-from-light plane (S 1 0). 
Arrangement of each shutter on the protection-from-light plane SD is made to memorize beforehand, 
and you may make it read it. Subsequently, a control signal which serves as shutter arrangement 
surrounding the exposure projection field DA on this protection-from-light plane SD is supplied to the 
shutter driving gear 102, and shutters Shi, Sh2, Svl, and Sv2 are moved (SI 1). Consequently, Shutter S 
is driven so that the perimeter of the exposure projection field DA in drawing 4 may be covered, and 
light is irradiated by the exposure field DA on the hologram mask 200 when an exposure beam scans. 
[0033] Subsequently, an aligner 280 is moved so that the 2nd information processor 270 may control the 
exposure light source driving gear 282 and an exposure beam may irradiate an initial valve position 
(SI 2). It is necessary to make it stand by, since the output may not be stable immediately after an output 
until the exposure projection field DA of an exposure beam is out of range and an output is first 
stabilized. For this reason, at step SI 2, an aligner 280 is moved to the initial valve position (Xb, Yb) to 
which it is the outside of the zero (X0, Y0) of the exposure projection field DA, and an exposure beam 
does not leak from Shutter S. For example, if scan sequence shall be defined like drawing 4 , it is the 
initial valve position (Xb, Yb) of the central point of an exposure beam. (X0, Y0-Wbh/2) (actual 
exposure beam width to which Wbh corresponded horizontally) 
It becomes. 

[0034] And the 2nd information processor 270 supplies power to the exposure light source 280, and 
makes an exposure beam inject (SI 3). After waiting until it becomes the light by which the exposure 
beam was stabilized (S14:N), the exposure light source driving gear 282 is controlled, and the 1st 
direction h, i.e., a horizontal direction, is made to scan an exposure beam (SI 5). 

[0035] When the central point of an exposure beam is in [ SA ] a scanning zone (S16:N), horizontal (+h) 
migration is continued (SI 5), and when the central point of an exposure beam reaches the other end of a 
scanning zone SA, only (S16:Y) and predetermined distance move an exposure beam in the 2nd 
direction (SI 7). This distance to which it is made to move is related to the strength of exposure with 
regards to the count which scans the same part in an exposure field. For this reason, this migration 
length is defined according to conditions, such as light exposure of a desired hologram mask, 
reinforcement of an exposure beam, and sensitivity of a photosensitive material. 

[0036] Next, the exposure beam concerned is made to scan towards reverse with the scanning direction 
before reaching the other end concerned (SI 8). And when the central point of an exposure beam is in 
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[ SA ] a scanning zone (S19:N), horizontal (-h) migration is continued (SI 8). 
[0037] Whenever the central point of an exposure beam arrives at the edge of a scanning zone S A 
(S19:Y), unless it investigates whether the location is a termination location of a scan and the scan is 
completed (S20:N), steps, such as migration (S21) of the 2nd direction and migration (S15-) in the 1st 
direction, are repeated. 

[0038] By such processing, the specific exposure field A is altogether exposed by homogeneity. 
[0039] In order to form two or more exposure fields on the same hologram mask and to secure the 
homogeneity of light exposure conventionally, as shown in drawing 6 (a), the buffer zone needed to be 
established in the perimeter of each exposure field A-E. On the other hand, since according to this 
operation gestalt a shutter moves for every exposure field of arbitration and makes exposure possible, it 
is not necessary to prepare the buffer zone which was necessity conventionally. For this reason, since an 
exposure field which is different as shown, for example in drawing 6 (b) can be made to adjoin, 
exposure ofthe hologram mask of high density is attained. 1 . 

[0040] As mentioned above, since the aligner which fulfilled the conditions ofthe minimum 
configuration required of a shutter can be offered according to this operation gestalt 1, it is possible to 
reduce the siz£ of an aligner sharply. 

[0041] Moreover, according to this operation gestalt 1, since the field shaded by the shutter in the 
exposure procedure which can be set horizontally is used effectively, uniform light exppsure can be 
offered in an exposure field. 

[0042] Two or more high-density exposure fields can be made to adjoin, without furthermore, preparing 
a buffer zone according to this operation gestalt 1, since it is constituted movable because of exposure of 
a shutter of the exposure field of arbitration. 

(Operation gestalt 2) The operation gestalt 2 of this invention is related with the exposure method that it 
is suitable when scanning and exposing in the direction (namely, perpendicular direction in drawing 1 ) 
parallel to the projection line to the hologram mask of the playback light by which incidence is carried 
out at the angle of 45 degrees, in the same holographic aligner as the operation gestalt 1 . 
[0043] Since it is the same as that ofthe operation gestalt 1 about the whole holographic aligner 
configuration, the explanation is omitted. 

[0044] Next, it is the same as that ofthe flow chart in the operation gestalt 1 which also shows the 
exposure method in this operation gestalt to drawing 3 almost. However, the scan sequence of an 
exposure beam differs. Explanatory drawing of the sequence of a scan of an exposure beam over the 
exposure projection field DA in this operation gestalt 2 is shown in drawin g 5 . As shown in drawing 5 , 
this operation gestalt 2 shows the example which scans in the perpendicular direction v in drawing 1 , 

1. e., the direction parallel to the axis of perspective to the protection-from-light plane SD ofthe optical 
axis of an exposure beam. 

[0045] Also in the operation gestalt 2 concerned, the scanning zone SA specified to the perimeter ofthe 
exposure projection field DA by this invention is set up, and the central point of an exposure beam is 
moved inside this scanning zone SA. It differs in the operation gestalt 1, and with this operation gestalt 

2, in order to arrange the exposure beam positively across the exposure projection field SD to the 
perpendicular direction of drawing 1 , from the exposure projection field SD, 1/costheta ofthe width of 
face ofthe exposure beam in a perpendicular direction, one times the width of face [ i.e., ] of root2, are 
larger than the exposure projection field SD, and the scanning zone SA is set up. 

[0046] Now, the drive method in this operation gestalt is explained. The hologram mask 200 with which 
the interference fringe corresponding to a predetermined reticle pattern is recorded on the hologram 
recording surface 202 as a premise of exposure processing shall be stuck on prism 201 like the operation 
gestalt 1 . In order that the hologram mask 200 may expose the specific exposure field A, the positional 
information ofthe exposure field A shall be stored in the 3rd information processor 100. 
[0047] First, the 3rd information processor 100 reads the positional information about this exposure field 
A, decides the positional information ofthe exposure projection field DA on the protection-from-light 
plane SD, and calculates how each shutter S should be arranged on a protection-from-light plane (S10). 
Arrangement of each shutter on the protection-from-light plane SD is made to memorize beforehand, 
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and you may make it read it. Subsequently, a control signal which becomes the arrangement on this 
protection-from-light plane SD is supplied to the shutter driving gear 102, and shutters Shi, Sh2, Svl, 
and Sv2 are moved (SI 1). Consequently, Shutter S is driven so that the perimeter of the exposure 
projection field DA in drawing 5 may be covered, and when an exposure beam scans, it is arranged so 
that light may be irradiated by the exposure field DA on the hologram mask 200. 

[0048] Subsequently, an aligner 280 is moved so that the 2nd information processor 270 may control the 
exposure light source driving gear 282 and an exposure beam may irradiate an initial valve position 
(SI 2). With this operation gestalt 2,-this initial valve position is shortly set to a vertical outside (refer to 
drawing 5 ). Initial valve position of the central point of the exposure beam at this time (Xb, Yb) (X0, 
Y0-Wbh/(2costheta)) = (X0, Y0-Wbh/root2) 
It becomes. 

[0049] And the 2nd information processor 270 supplies power to the exposure light source 280, and 
makes an exposure beam inject (S13). After waiting until it becomes the light by which the exposure 
beam was stabilized (S14:N), the exposure light source driving gear 282 is controlled, and a 
perpendicular direction v is made to scan an exposure beam the 1st direction and shortly (SI 5). 
[0050] When the central point of an exposure beam is in [ SA ] a scanning zone (S16:N), horizontal (+v) 
migration is continued (SI 5), and when the central point of an exposure beam reaches the other end of a 
scanning zone SA, only (S 16:Y) and predetermined distance move an, exposure beam in the 2nd 
direction (it is horizontally (-h) shortly) (SI 7). This distance to which it is made to move is related to the 
strength of exposure with regards to the count which scans the same part in an exposure field. For this 
reason, this migration length is defined according to conditions, such as reinforcement of an exposure 
beam, and sensitivity of a photosensitive material. 

[0051] Next, the exposure beam concerned is made to scap towards reverse with the scanning direction 
before reaching the other end concerned (S 1 8). And when the central point of an exposure beam is in 
[ SA ] a scanning zone (S19:N), horizontal (-v) migration is continued (SI 8). 
[0052] Whenever the central point of an exposure beam arrives at the edge of a scanning zone SA 
(S19:Y), unless it investigates whether the location is a termination location of a scan and the scan is 
completed (S20:N), steps, such as migration (S21) of the 2nd direction and migration (SI 5-) in the 1st 
direction, are repeated. 

[0053] By such processing, even if scan sequence differs, the specific exposure field A is altogether 
exposed by homogeneity like the operation gestalt 1 . 

[0054] As mentioned above, since the aligner which fulfilled the conditions of the minimum ' 
configuration required of a shutter can be offered according to this operation gestalt 2, it is possible to 
reduce the size of an aligner sharply. 

[0055] Moreover, according to this operation gestalt 2, since the field shaded by the shutter in the 
exposure procedure in a perpendicular direction is used effectively, uniform light exposure can be 
offered in an exposure field. 

[0056] Two or more high-density exposure fields can be made to adjoin, without furthermore, preparing 
a buffer zone according to this operation gestalt 2, since it is constituted movable because of exposure of 
a shutter of the exposure field of arbitration. 

(Other modifications) this invention can be changed and applied to versatility, without being limited to 
each above-mentioned operation gestalt 

[0057] For example, although the above-mentioned operation gestalt showed the application in a 
holographic aligner, this invention can be used for other exposure methods, without being limited to 
this. 

[0058] Moreover, although the exposure field was made into the rectangle and the number of shutters 
was made into four sheets with the operation gestalt, the number of neighboring is good as for 3 or 5 or 
more. l/cos[ of beam width / of abbreviation ] theta What is necessary is just to double the width of face 
about the shutter which has a crosswise component at least in the direction of an axis of perspective over 
the protection-from-light plane of an exposure beam in that case. It is also possible to expose the 
exposure field of a triangle or the polygon more than a pentagon by such application. 
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[0059] Moreover, although the configuration of a shutter was made into the shape of a strip of paper 
with the operation gestalt, you may have shutter configurations, such as a shutter equipped with the 
curved side, for example, a hemicycle etc. What is necessary is just to expand the width of face of a 
shutter according to the angle theta in the direction of an axis of perspective over the protectibn-from- 
light plane of an exposure beam. It is also possible to expose the exposure field surrounded with the 
curve by such application. 

[0060] It is not necessary to scan in order still like"an operation gestalt, and to expose, and an exposure 
field may be exposed by the scan locus of the shape of a spiral, or a radial. Also in application [ which ], ' 
it is desirable to make it the central point of an exposure beam not exceed the scanning zone of this 
invention. However, it is not this limitation when the width of face of a shutter is larger than a critical 
value. 

[0061] . . 

[Effect of the Invention] Since according to this invention the gobo of the minimum magnitude which 

fulfilled the conditions demanded is offered when exposing partially, it is possible to reduce sharply the 

size of the aligner which exposes the exposure field of arbitration compared with the former. 

[0062] Moreover, two or more high-density exposure fields can be made to adjoin, without according to 

this invention, preparing a buffer zone, since it is constituted movable because of exposure of a gobo of 

the exposure field of arbitration. 



[Translation done.] 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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